Table of contents 1. Figure S1 . CV curves of NF@Ni 3 S 2 @NCNTs (a) and NF@Ni 3 S 2 (b) with different scan rates; (c) current density of NF@Ni 3 S 2 @NCNTs and NF@Ni 3 S 2 plotted against scan rates; (d) Nitrogen adsorption-desorption isotherm of NF@Ni 3 S 2 @NCNTs (the BJH pore size distribution plot is shown in the inset).
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Calculations
Spin-polarized density functional theory (DFT) calculations were performed in the plane wave and USPP as implemented in Quantum ESPRESSO, [1] Adsorption energies were calculated using Perdew-Burke-Ernzerh of exchange functional correction. The plane-wave cutoff and density cutoff were 25 Ry and 225 Ry respectively. [2] All the atomic structures for the models were fully relaxed with self-consistency accuracy of 10 -5 Ry and the residual forces were within 10 -3 Ry/bohr for geometry optimizations. The occupancy of the one-electron states was calculated S6 using an electronic temperature of k B T=0.01 Ry for surfaces and 0.001 Ry for molecules in vacuum. All energies were extrapolated to T=0 K. Vacuum slab of 12 Å was used for surface isolation to prevent interaction between two surfaces, and the top two atomic layers were relaxed with all other layers fixed to simulate bulk structure. Brillouin zone was simply using k-points with 5×5×1 on slab.
The coverage of hydrogen is defined as the fraction of a monolayer with respect to the number of available sites on the basal plane , and we use 100% coverage of hydrogen to compare all the structures in this H (ml) = nH/(sites) calculation. The calculation chooses the most exposed crystal surface, which is obtained from XRD. 
